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Remarks/Arguments: 

Claims 1-15 were pending. Claims 16-21 are new. Claim 8 is cancelled. Accordingly, 
claims 1-7 and 9-21 are currently pending. Claims 10-14 are withdrawn. Claims 1 and 9 are 
currently amended and are supported in the specification, for example, at page 4, line 22; page 
5 lines 23-31; and original claim 9 of the original PCT application. No new matter has been 
added. 

Claims 16-21 are new and are supported throughout the original specification. New 
claims 16 and 17 are supported in the specification, for example, at page 3, lines 27-30 of the 
parent PCT application. New claim 18 is supported in the specification, for example, at page 4, 
line 17. New claim 19 is supported in the specification, for example, at page 4, line 27 and 
page 5, lines 12 and 13. New claims 20 and 21 are derived from original claims 1, 2, 18, and 
19. New claims 20 and 21 are additionally supported in the specification, for example, at page 
3, line 5 and 7-9; page 4, line 22; page 5 lines 23-31; and original claim 9. No new matter has 
been added. 

A Declaration of Cornelis Martinus Lok pursuant to 37 C.F.R. §1.132 is enclosed herewith 
showing the cobalt crystallite size of catalysts according to the invention and surprising 
effectiveness of the catalysts in Fischer-Tropsch processes. 

Rejections under 35 U.S.C. 5103 

Claims 1-9 and 15 stand rejected as unpatentable over U.S. Patent No. 7,452,844 (Hu et 
al.). Claims 1-9 and 15 stand rejected as unpatentable over Hu et al. in view of U.S. Patent No. 
6,927,190 (Lok '190) or U.S. Patent No. 6,534,436 (Lok '436). Applicant traverses these 
rejections and submits that the currently pending claims are patentable over these cited 
references for at least the reasons set forth below. 

As a preliminary matter, Applicant notes that Lok'190 and Lok '436 only qualify as prior 
art under 35 U.S.C. § 102(e), which cannot be used in an obviousness rejection if the reference 
was owned by the Applicant at the time of the invention of the present application. Lok '190 is 
owned by Johnson Matthey and was owned by the Applicant at the time of the invention of the 
present application. Lok v 436 was the subject of an assignment by Imperial Chemical Industries 
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PLC to Johnson Matthey PLC and was owned by the Applicant at the time of the invention of the 
present application. Accordingly, neither Lok '190 nor Lok '436 can be used in an obviousness 
rejection. The Applicant recognizes, however, that Lok '190 and Lok 4 436 correspond to 
WO01/87480 (the '480 Publication) and WO 01/62381 (the '381 Publication), respectively, 
which were both published more than one year before the international filing date of this 
application. For purposes of responding to the Examiner's objections, the content of these 
publications is considered. 

"To establish a prima facie case of obviousness, ... the prior art reference (or references 
when combined) must teach or suggest all the claim limitations." M.P.E.P. §2143. Additionally, 
as set forth by the Supreme Court in KSR Int'l Co. v. Teleflex, Inc. , 550 U.S. 398 (2007), it is 
necessary to identify a reason that would have prompted a person of ordinary skill in the 
relevant field to combine the prior art elements in the manner claimed. 

Claims 1-8, 15, 18, and 19 

Applicant respectfully submits that a prima face case of obviousness has not been shown 
because Hu et al v alone or in combination with the '481 Publication or the '381 Publication, fails 
to disclose or suggest (1) mixing together the titania support and an aqueous solution of cobalt 
ammine carbonate at a pH in the range 7.5 to 12, and then heating to a temperature in the 
range 60 to 110°C to effect decomposition of the cobalt ammine carbonate; (2) maintaining the 
pH above 7.5 during the heating step; and (3) a catalyst having a cobalt species on a titania 
support having, upon reduction at 425°C, a cobalt metal surface area, as measured by 
hydrogen chemisorption at 150°C, in the range from 15 to 100 m 2 per gram total cobalt. 

Claim 1, as currently amended, recites: 

A process for manufacturing a catalyst which comprises a cobalt 
species on a titania support having, upon reduction at 425°C, a 
cobalt metal surface area, as measured by hydrogen chemisorption 
at 150°C, in the range from 15 to 100 m 2 per gram total cobalt, 
comprising mixing together said titania support and an aqueous 
solution of cobalt ammine carbonate at a pH in the range 7.5 to 
12, and then heating to a temperature in the range 60 to 110°C to 
effect decomposition of the cobalt ammine carbonate and 
precipitation of an insoluble cobalt compound onto said titania 
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support, wherein the pH is maintained above 7.5 during the 
heating step. 

First, Hu et al., alone or in combination with the '481 Publication or the '381 Publication, 
fails to disclose or suggest mixing together the titania support and an aqueous solution of 
cobalt ammine carbonate at a pH in the range 7.5 to 12, and then heating to a temperature in 
the range 60 to 110°C to effect decomposition of the cobalt ammine carbonate. 

The Office Action pieces together disparate parts of Hu et al. without providing a reason 
to combine the elements in the manner claimed. It is necessary, however, for the Office to 
identify a reason that would have prompted a person of ordinary skill in the relevant field to 
combine the prior art elements in the manner claimed. See KSR Int'l Co. v. Teleflex, Inc. , 550 
U.S. 398 (2007). Here, the Office Action allegedly provides each of the claimed limitations, but 
has drawn the citations from disparate parts of Hu et al. In other words, Hu et al. does not 
disclose all the elements as arranged in the claim, and no reason is provided to modify the 
elements allegedly disclosed in Hu et al. in the manner claimed. 

In Hu et al. the catalyst support is heated, and, once the support slurry temperature 
remains stable, then the support is mixed with an aqueous cobalt salt solution. See column 7, 
line 65 to column 8, line 9 of Hu et al. The washed support is then dried and calcined. In 
particular, the method disclosed in Hu et al. differs from that claimed because in the claimed 
invention the titania support and aqueous solution of cobalt ammine carbonate at a pH in the 
range 7.5 to 12 are mixed and then heated to a temperature in the range 60 to 110°C to effect 
decomposition of the cobalt ammine carbonate. On the contrary, in Hu et al., the ammonia 
cobalt complex is slowly added to an aqueous slurry of the support held already at a high 
temperature in the range 35 to 210°C. See column 7, lines 65 - column 8, line 9, and 
Example 1 of Hu et al. This influences the cobalt species deposited on the catalyst. 
Accordingly, there is no suggestion in Hu et al. and no reason presented that the method of Hu 
et al. should be altered in the manner claimed. The '481 Publication and the '381 Publication 
fail to remedy these deficiencies of Hu et al. 

As Hu et al., the '481 Publication, and the '381 Publication, alone or in any reasonable 
combination, fail to disclose or suggest mixing together the titania support and an aqueous 
solution of cobalt ammine carbonate at a pH in the range 7.5 to 12, and then heating to a 
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temperature in the range 60 to 110°C to effect decomposition of the cobalt ammine carbonate, 
a prima facie case of obviousness has not been shown. Accordingly, claim 1 should be in 
condition for allowance. Claims 1-7, 15, 18, and 19 depend, directly or indirectly, from claim 1 
and should be allowable as dependent thereon. 

Second, Hu et al., alone or in combination with the '481 Publication or the '381 
Publication, fails to disclose or suggest maintaining the pH above 7.5 during the heating step. 
It is unclear from Hu et al. if the pH is above 7.5 when the support and the aqueous cobalt salt 
solution are mixed or when heated. Hu et al. does not contemplate, however, maintaining the 
pH above 7.5 during the deposition (i.e., heating step). Maintaining the pH during deposition is 
important as the pH will naturally drift downwards from the alkaline to acidic as the ammonia is 
driven off and the cobalt compounds are deposited. In particular, Hu et al. says nothing about 
pH in the Examples, which suggests that the maintenance of the pH range during the deposition 
is not considered important. As an example, it is evident from Example 1 of Hu et al. that 
failure to maintain the pH above 7.5 has left Co in solution, as evidenced by the "orange color" 
at the end of the procedure. In the claimed invention, however, Example 1 shows preparation 
of sample A where the solution was "clear" (i.e., colorless), which indicates that all of the Co 
had been deposited. The method of Hu et al., therefore, does not maintain the pH during the 
heating step. The x 481 Publication and the '381 Publication fail to remedy this deficiency of Hu 
et al. 

As Hu et al., the M81 Publication, and the '381 Publication, alone or in any reasonable 
combination, fail to disclose or suggest maintaining the pH above 7.5 during the heating step, a 
prima facie case of obviousness has not been shown. Accordingly, claim 1 should be in 
condition for allowance. Claims 1-7, 15, 18, and 19 depend, directly or indirectly, from claim 1 
and should be allowable as dependent thereon. 

Third, Hu et al., alone or in combination with the '481 Publication or the '381 
Publication, fails to disclose or suggest a catalyst having a cobalt species on a titania support 
having, upon reduction at 425°C, a cobalt metal surface area, as measured by hydrogen 
chemisorption at 150°C, in the range from 15 to 100 m 2 per gram total cobalt. Claim 1, as 
currently amended, recites that the cobalt metal surface area in the (reduced) catalyst, upon 
reduction at 425°C and as measured by hydrogen chemisorption at 150°C, is in the range from 
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15 to 100 m 2 per gram total cobalt. Hu et al. does not disclose, explicitly or inherently, the 
surface area of the cobalt. 

A catalyst having a cobalt species on a titania support with a cobalt metal surface area, 
upon reduction at 425°C and as measured by hydrogen chemisorption at 150°C, in the range 
from 15 to 100 m 2 per gram total cobalt is not obvious by combining Hu et al. with the '481 
Publication or the '381 Publication. In particular, it is recognized by those of ordinary skill in 
the art that titania has considerably lower surface area than other commonly used supports, 
such as alumina or silica. For example, the Degussa P25 titania used in the present application 
has a BET surface area of 50.6 m 2 /g, whereas the alumina used in the v 480 Publication had a 
surface area of 145 m 2 /g, and the silica in the '381 Publication had a surface area of 255 m 2 /g. 
Therefore, in terms of activity, one of ordinary skill in the art would avoid titania. Applicant has 
found, however, that high Co surface areas on titania are possible using the claimed method. 

As Hu et al. and the '481 Publication or the '381 Publication, alone or in any reasonable 
combination, fail to disclose or suggest a catalyst having a cobalt species on a titania support 
having, upon reduction at 425°C, a cobalt metal surface area, as measured by hydrogen 
chemisorption at 150°C, in the range from 15 to 100 m 2 per gram total cobalt, a prima facie 
case of obviousness has not been shown. Accordingly, claim 1 should be in condition for 
allowance. Claims 1-7, 15, 18, and 19 depend, directly or indirectly, from claim 1 and should 
be allowable as dependent thereon. 

With respect to new claim 19, Hu et al. fails to disclose or suggest directly reducing the 
cobalt compound without a calcining step. Claim 19 recites "filtering a solid material from the 
aqueous solution, drying the solid material, and directly reducing the cobalt compound without 
a calcining step." In other words, reduction is performed on the basic cobalt carbonate species 
and/or cobalt oxide without decomposition of the basic cobalt compounds present to cobalt 
oxide or heating the cobalt oxide present. See the present application at page 3, lines 7-9 and 
page 5, line 8. Moreover, all of the examples in the present application were prepared without 
calcination. 

Hu et al. does not disclose or suggest directly reducing the cobalt compound without a 
calcining step. Instead, Hu et al. focuses on drying and calcining the filtered material. See 
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e.g., column 8, line 23 and column 10, line 19 of Hu et al. Additionally, Figures 5 and 6 in Hu 
et al. disclose calcining above 200°C. Moreover, Examples 1-10 in Hu et al. all provide oxidic 
products only in which the Co-containing products are calcined. This calcination is at 240°C or 
above, which causes conversion of the cobalt species present to Co 3 0 4 (e.g. see Y-axis of Figure 
6). Therefore, Hu et al. does not contemplate direct reduction of the dried, but uncalcined 
material, i.e., material where the cobalt species have not been converted to Co 3 0 4 by a 
separate heating step. Calcination, by exposing the Co species to heat, causes some loss in Co 
surface area by sintering of the Co oxide crystallites. See Figures 5 and 6 of Hu et al. With 
supports, such as alumina as disclosed in Hu et al., which have a high surface area over which 
to disperse the cobalt, this surface area loss is less critical than with low surface area supports, 
such as titania. Accordingly, the step of directly reducing without calcination is not obvious 
over the disclosure of Hu et al. 

Claims 9, 16, and 17 

Independent claim 9, while not identical to claim 1, recites similar features including, 
"mixing together said titania support and an aqueous solution of cobalt ammine carbonate at a 
pH in the range 7.5 to 12, and then heating said mixed together titania support and aqueous 
solution of cobalt ammine carbonate to a temperature in the range 60 to 110°C to effect 
decomposition of the cobalt ammine carbonate." Accordingly, for the reasons presented above, 
a prima facie of obviousness has not been established and claim 9 should be in condition for 
allowance. Claims 16 and 17 depend from claim 9 and should be allowable as dependent 
thereon. 

Furthermore, Hu et al. teaches away from the claimed invention because Hu et al. 
indicates that cobalt crystallites having a size less than 50 A diameter deactivate rapidly under 
Fischer-Tropsch process conditions. As explained in the Declaration of Cornelis Martinus Lok 
and shown in the experiments explained therein, the cobalt crystallites formed in the catalyst or 
catalyst precursor of the present invention are considerably smaller than deemed allowable in 
Hu et al., and yet the catalysts are still effective in Fischer-Tropsch reactions. Declaration 
paragraphs 6-11. In particular, the crystallites of catalysts in the claimed invention are on the 
order of less than about 40A. 
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Hu et al. explains at column 6, lines 32-40: 

For the cobalt-based F-T catalyst, studies have shown that when the 
, cobalt crystallite size is less than about 50 A diameter, the crystallites 
appear to deactivate rapidly in the presence of water, which is typically 
present in the Fischer-Tropsch process (see Iglesia, p 64). 

As explained in the Declaration, unlike Hu et al., the catalysts of the claimed invention 
having a lower crystallite size are surprisingly effective in Fischer-Tropsch catalysts. 
Declaration paragraph 11. Accordingly, the claimed invention is not obvious over the disclosure 
of Hu et al. and Hu et al. actually teaches away from the claimed invention. 

With respect to new claims 16 and 17, they further differentiate the invention over Hu, 
the '481 Publication, and the '381 Publication. In particular, none of the references disclose or 
suggest a titania coated support as claimed. 

Accordingly, for all the foregoing reasons, a prima facie of obviousness has not been 
established and claim 9 should be in condition for allowance. Claims 16 and 17 depend from 
claim 9 and should be allowable as dependent thereon. 

Claims 20 and 21 

Claims 20 and 21 are new and while not identical to claim 1, recite similar features 
including, "mixing together said titania support and an aqueous solution of cobalt ammine 
carbonate at a pH in the range 9 to 12, [and] then heating [said mixed together titania support 
and aqueous solution of cobalt ammine carbonate] to a temperature in the range 60 to 11Q°C 
to effect decomposition of the cobalt ammine carbonate." Accordingly, for the reasons 
presented above, a prima facie of obviousness has not been established and claims 20 and 21 
should be in condition for allowance. 
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Conclusion 

For all of the foregoing reasons, Applicant respectfully requests reconsideration and 
allowance of the claims. Applicant invites the Examiner to contact their undersigned 
representative if it appears that this may expedite examination. 



CRL/CEB/lrb 

Dated: January 20, 2010 
P.O. Box 980 

Valley Forge, PA 19482-0980 
(610) 407-0700 



The Director is hereby authorized to charge 
or credit Deposit Account No. 18-0350 for 
any additional fees, or any underpayment or 
credit for overpayment in connection 
herewith. 
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Respectfully submitted, 




Christopher R. Lewis, Reg. No. 36,201 
Attorney for Applicant 
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